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Abstract.  This research has in view the use of organic selenium in the alimentation of Cyprinus Carpio 
alevins. The experiment was carried out during 23 days at the fish farm of Martinesti, situated in Cluj County. 
Two batches were implied: a witness batch and an experimental batch, each of them consisting of 450,000 carp 
larvae, hatched two days before. The experiment took place in two tanks lined with aquatic vegetation that 
offered the same rearing conditions.  
The experimental batch received 0.03 mg of organic selenium (Sel-plex) per kg of food, and at the end 
fish reached an average weight of 1.5g/specimen and a rate of survival of 65.33%, comparatively to the witness 
batch where an average weight of 1.2g/specimen and a rate of survival of 34% were registered. The findings 
confirm that the administration of organic selenium can lead to a lower mortality and an increase in carp alevins 
body mass.  
 
INTRODUCTION 
 
As the transition from endogenous to exogenous feeding is one of the most difficult 
stages in the growth and the development of carp larvae, our intention was to reduce the 
mortality rate in this phase and to increase the food conversion rate through the administration 
of 0.03 mg of organic selenium per kg of mixed food. 
Selenium fulfills several functions in the biological system of fish, but its main role 
consists in the fact that it is a component of the glutathione peroxidase, an enzyme that 
detoxifies the lipid peroxides, protects the cell membranes and can be an antioxidant if there 
is a suitable quantity of selenium and E vitamin. Selenium can be found in two forms: organic 
and inorganic. Organic selenium is absorbed in the intestines of fish as amino-acid, as 
opposed to its inorganic form which is absorbed passively. Thus, the most active form of 
organic selenium, the selenomethionine, substitutes the atom of sulphur with the atom of 
selenium that leads to an easier assimilation by the organism. As a result, organic selenium 
can be the right source which can preserve the functions of the fish, and the administration of 
an optimum dose can have a positive influence: a better immunity, growth and not in the least 
the increase in fish survival rate.  
 
MATERIAL AND METHODS 
 
The experiment was carried out on a period of 23 days, between the 5th of May 2008 
and the 9th of June 2008, and on a sample of 900,000 of carp fries divided in two equal 
batches, each of them consisting of 450,000 specimens. The experiment took place at the fish 
farm of Martinesti, situated in Cluj County. Both batches (witness and experimental) of carp 
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larvae hatched two days before, have been stocked in individual tanks which provided the 
same rearing conditions: the same water quality, rearing density, feeding hours, food quantity. 
The characteristics of water and tanks were supervised on a daily basis during the entire 
period of development, and they are listed in Table 1. Tanks were lined with aquatic 
vegetation before being filled with water and the flooding took place 4 hours before the carp 
larvae were stocked. Alevins were fed through a gate with narrow meshes in order to prevent 
the entrance of other species in tanks and the water was released by using the “monk” method 
implying a gate which stopped carp fries from sliding out.                                                
Table 1 
The characteristics of water and tanks 
 
The average depth of tanks (m) 1,2 
The surface of a tank (sqm) 1500 
The average water temperature (0C) 22,5 
The minimum water temperature (0C) 16 
The maximum water temperature (0C) 26,3 
The average quantity of oxygen (mg/l) 7,8 
Average pH value 7,4 
 
Mixed food consists of powder milk and wheat flour for the witness batch, and the same 
composition plus 0,03 mg of organic selenium (Sel-plex), per kg of food for the experimental 
batch. Powder milk contains 38% of proteins and its gross chemical composition is described 
in Table 2.  
The feeding began the next day after the alevins had been stocked, and was carried out 4 
times a day, at set hours as it can be seen in Table 3. The feeding was done manually, by 
spreading the food at one side of the tank. Food was administrated this way as in this stage of 
development carp alevins pick their food from the water surface. Towards the end of the 
period, the alevins began to eat the food from the middle water layer. Both batches received 
the same quantity of food and the food conversion rate was of 1.9% for the witness batch and 
1.6% for the experimental batch. 
Table 2 
The characteristics of powder milk 
 
Characteristics Unit of Measure % 
Humidity 5,9 
Proteins 38 
Fats 1,7 
Cellulose 1,8 
Ash 8,5 
Lactose 20 
Lysine 2,67 
P 0,76 
 
Table 3 
The feeding program and the quality administrated at feeding hours for the two batches 
 
Feeding hour The quantity of food administrated from the total daily amount (%) 
800 20 
1100 30 
1400 20 
1800 30 
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The body mass in the two batches was different, the average registered in the batch 
where organic selenium (Sel-plex), had been administrated was of 1.5g/specimen and in the 
witness batch was of 1.2g/specimen. For more body measurements please consult Table 4 and 
Figure 1. 
 
      
 
Fig. 1 Dimensions of larvae at the moment they were stocked (left)  
and of alevins at the moment they were cropped (right)          
                                Table 4 
Body characteristics of alevins at the end of the rearing period  
  
Characteristics Witness Batch Experimental Batch (Sel-plex, 0.03 mg/kg) 
Average weight (g) 1.2 1.5 
Minimum weight (g) 0.7 1.3 
Maximum weight (g) 1.5 1.7 
Daily Average increment (g) 0,057 0,071 
Average total body length (cm) 4,1 4,5 
Average height (cm) 1,3 1,6 
Average length of caudal fin (cm) 0,7 0,8 
 
The survival rate of carp alevins was 31.33% higher in the batch where Sel-plex had 
been administrated comparatively to the witness batch. Thus, there were 141,000 more 
specimens that survived in the batch where organic selenium was administrated. In the 
witness batch survived 153,000 specimens out of 450,000 and the characteristics of both 
batches regarding the survival rate can be seen in Table 5.  
Table 5 
Survival rate at the end of the experiment 
  
Characteristics Witness Batch (Sel-plex, 0,03mg/kg.) Experimental Batch 
Total number of specimens at the beginning of 
the experiment 450.000 450.000 
Number of specimens that survived 153.000 294.000 
Losses (no. of specimens) 297.000 156.000 
Survival rate (%) 34% 65,33% 
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The results of the sample test t show a significant difference of P between the two 
batches considering the average weight parameter, with a standard error margin of 
205±0.08549 for the 1st batch, 1.510±0.04923 for the 2nd batch (Sel-plex) and mean difference 
between the two batches of -0.3048. The values of parameters calculated after the test are 
shown in Table 6. 
Table 6 
The values of protection indices and the survival rate of carp alevins during the experiment,  
calculated  by sample test T 
 
 P value t Mean difference Mean ±s
−
x  
s 
    Lot 1 Lot 2 Lot 1 Lot 2 
Weight 0.0019 3.565 -0.3048 1.205±0.08549                     1.510±0.04923         0.3918          0.2256          
The 
average 
total body 
length (cm) 
P value is 
0.0008 
11.833 - 0,01402 0.05620± 
0.001341         
0.07040± 
0.0002340         
0.005996        0.00104
6         
Losses (no. 
of 
specimens) 
0.0228 
significant 
8.196 91.750 248.75±11.417 157.00±0.5130          51.059           2.294          
Survival 
rate (%) 
< 0.0001 76.368 -30.857 34.714±0.2304 65.571±0.3938          1.056 1.805           
 < 0.0001 
extremely 
significant 
      
 
The analysis of survival rate of carp alevins shows great differences between the 
witness batch and the batch where Sel-plex was administrated. 
Following the findings of the test, the research team suggests a new experiment on the 
same species and age category, but also on other age categories for the confirmation of the 
results obtained. 
CONCLUSIONS 
 
• The use of organic selenium in fish alimentation led to a better assimilation of food and 
a higher performance comparatively to the witness batch.  
• In the experiment on carp alevins, the addition of 0.03 mg of Sel-plex per kg of food 
led to a 31.33% increase in survival rate comparatively to the witness batch. 
• The use of organic selenium proved to have a positive influence on the growth of carp 
alevins, and the survival percentage imposes a further experimentation on other age categories 
and on other fish species.  
• Along with the decrease of food conversion rate and the increase of survival rate, the 
use of organic selenium leads to a higher economic productivity in cyprinid culture.  
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